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(57) Abstract 

Inclination indicator (14) for loading 
machines (10) having gnpping' means (11, 20) 
which axe adjustable to an arbitrary angle of 
inclination in relation to a reference plane (16). 
The gripping means (11, 20) can be for instance 
the fork (1 1) on a fork lift truck (10) or the 
clamping means (20) on a clamping lift . truck 
(10). The puxposc of this is to enable the driver 
of the loading machine (10) to adjust the incli- 
nation of the gripping means (1 1 , 20) to a posi- 
tion which is most suitable for gripjAng or other 
handling of the goods (21). 
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Inclination indicator Tor gripping means on loadinp: 
ma. chine s 

The present invention relates to an inclination indicator 
ror loading machines having gripping means which are adjust- 
able to an arhitrary angle oT inclination in relation to a 
reference plane, for instance the Tork on a Torlc txxick. The 
5 purpose or this is to enable the driver of the loading 

machine to adjust -the inclinatix>n oT the gripping means to 
a position which is most suitable for gripping the goods. 

When loading piled goods a:s boards with a fork truck the- 
f ork . is entered into spaces in the pile of goods. It is then 
10 Important that the fork has the same Inclination as the 

spaces, or otherwise the fork may damage the boards where 
it is entered.. 

IVhen loading cylindrical objects as paper rolls with a 
clamping, truck, the clamping means bearing on the cylind — 
5 rlcal surface of the roll, it is important that the contact 
of the clamping means with the roll is parallel to the axis 
of the roll. If the clamping occurs at an angle to the axis 
the roll is. damaged by the shearing in the outer layers of 
the roll which, is- caused- when /.the . roll during the continued 
20 clamping movement strives to tuna towaands a position where 
the axis of the roll is parallel to the clamping contact 
line. 

In both these cases there is a great risk of damaging the 
goods because the inclination of the clamping means can not 
25 judged with sufficient accuracy from the driver's seat. 

The present invention solves this problem by means of an 
inclination indicator, suitably of an electronic type, 
. consisting of a sensor, for ins if an cje a potentiometer, which 
detects the angular position of the fork in relation to a 
30 reference plane, for instance the plane defined by i;he 

supporting sur-f aces of: ' the wheels , and a pointer which shows 
the position detected by. the sensor. 



|. The invention is described more in particular in the 

^'ollowing specif ication with appended drawings showing 
35 the following: 
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Fi^. 1 shows a fork lirt tx-uck with a forlc for piece ^oods 
or. .piled g^oods and an inclination indicator jaccording to 
the xnventdLon^' -.y ''\ : '\ -.^ '[ ^ 

Fig. 2 shows a clamping truck with clamping means for grip- 
5 ping a paper roll or similar anc3 ah inclination, indicator 
according to the invention. The > figure shows the clamping 
' ....means in their ' corz*ect position^v 

Fig- 3 shows the same clamping ;truck as in Fig* 2 but with" 
the clamping means in an incorrect position.. 

10 The truck 10 shown i Fig. 1 is in a known way provided with 
a fork 11 which is vertically adjustable on a lifting frame 
12 i The fork is placed at 90° angle to the frame. The frame 
can be inclined to different angles and in the figure an " ' 
inclination forwards is marked and an inclination rear- 

15 wa.rds is marked y^. The angles are related to the line I5 
which is_ perpendicular to the plane 16 of the ground. Vhen 
the lift'ijnig frame is inclined a certain angle forwards or - 
rearward's-: the fork 11 is inclined by the same angle down- 
wards " respectively upwards in relation to the plane 16 of 

20 the ground, the plane 1 6 thus being the reference plane for 
the inclination of the fork. 

The inclination of the frame and the fork is detected by 
the sensor 13 and registered on the pointer device 1^*, so 
that the truck driver can adjust the fork to the desired 
25 position. The horizontal position is used when the fork is 

entered between the boards in a pile, an inclination upwards 
is used in order to prevent the goods from sliding of f j stnd 
an inclination downwards is used for unloading. 

Figs. 2 and 3 show another type of loading machine, a truck 
30 with a clamping device for gripping objects. In the illust- 
rated case the clamping device has two clamping arms 20 
adapted to grip on opposite sides of a paper roll 21 placed 
with its axis vertically. Fig. 2 shows the clamping device 
adjusted to the correct angular position so that the clam- 
35 ping contact surfaces of the clamping arms are parallel to ^ 
the axis of the paper roll and thus bear on the surface of 
the roll. Fig. 3 shows an. incorrect angle of the grippin g 
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device, yhich results, in a point contact between ,tlie 
clamping su3rraGes and tlie paper roll, with subsequent 
damage on the roll at the contact points, V 

In the described examples J.t is assumed that the ground is 
the reference plane. In case the truck stands on a sloping . 
ground the indicator will thus register the inclination in 
relation to the dipping plane, XT instead it is desired to 
register a hbrzontal position independent ly or the possible 
inclination oT the truck, this can be achieved by means ot 
a plummet device to which the indicator is related. 

In the examples described it is shown how the angular 
position of the gripping means is adjusted by changing the 
position of the lifting frame in relation to the truck. 
Naturally this adjustment can also be made by making the 
gripping means angularly adjustable in relation to the • 
lifting, frame. 
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1 . Inclination, indicator Tor loading machines having grip- 
ping means which are ad justahle ' to an arbitrary angle pT 
incliria-ti^^ to a reference plane , chara.cteri2ed 
in that' the indicator coiriprises a sensor (13) adiapted to 

1 5 detect the inciination of the gripping means (11,20) in 

relation to the reference plane (l6) and a pointer device 

connected to said sensor (13) and adapted to show said 
inclination at a place visible to the truck driver. 

2. Indi<:atpr as defined- in claim 1 , characterized in that 
10 the ref erence plane (l 6) is the ground ; 

3^ Indicator as defined in claim 1, characterized in that 
the reference plane is a horizontal plane.^ . 

Indicator as defined in any preceding claim, charac- 
terized in that the gripping means are verti^cally adjust- 
1 5 ahle. " ■ 

5. Indicator as defined in any preceding claim, charac- 
terized in that the gripping means are a fork. 

6. Indicator as defined in any of claims 1 to 4, charac- 
terised in that the gripping means are a clamping device. 

20 ?• Indicator as defined in any preceding claim, chiarac- 
terized in that the device is electronic. 
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1. Indicator Tor the inclination or; "g^rdLpping means on 
loading^ trucks v said gripping means being vertically 
adjustable and also adjustable to an arbitrary angle of* 
inclination in relation to the truck, characterized in that 
5 the indicator is e.lectronic and comprises a sensor (13) 
adapted to continuously register the angular position oT 
the gripping means (11 ,20) in relation to the truck, a gauge 
(1^4) connected to said sensor and having a pointer adapted 
to continuously Tollow the position indicated by the sensor, 
TO the gauge (l^) further having a dial mark indicating thie 

position, yhich corresponds to the position oT the gripping 
means (11, 20) parallel to the plane defined by the contact . 
surfaces of the wheels, the gauge being visible from tlie 
driver's seat« 

15 2. Indicator as defined: in . claim 1,. characterized . in that 
the gripping means are a fork (l 1 ) . 

3» Indicator as defined in claim 1 , characterized' in that . 
the gripping means are a clamping device (20). 

Indicator as defined in any of the preceding claims , 
20 characterized in that the sensor (13) is. a. potentiometer; 
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